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Wave P 300 is a long-latency, high amplitude positive component of "event-related potentials" (ERPs) occurring after a sequence of elementary cognitive processes.' It has already been shown that wave P 300 latency increased with age and in patients with dementia.2' Cognitive disorders including frontal lobe like deficiency are always present in progressive supranuclear palsy (PSP) and may contribute to an early diagnosis of the disease.5 Nevertheless, since these cognitive disorders may be difficult to detect because of the accompanying motor disturbances, possible anomalies in wave P 300 could facilitate this diagnosis. To test this hypothesis, a study of visually evoked P 300 wave, related reaction times (RTs) tasks and neuropsychological tests were carried out in 25 patients with PSP.
Patients and methods
Twenty-five patients with PSP were studied. The mean age was 68 years (range: 51-80) and mean duration ofdisease was 2-9 years (range: 1-6). The diagnosis of PSP was based on eight clinical criteria required for inclusion: (1) paralysis or significant slowness of vertical saccades (recorded with direct-current electro-oculography) always involving downward movement, with preservation of vertical oculocephalic movements; (2) extrapyramidal axial rigidity (with possible rigidity of the limbs), without tremor; (3) absence of, or poor response to levodopa treatment; (4) unsteady gait with falls; (5) dysarthria, occasionally associated with pseudobulbar palsy; (6) frontal lobe-like symptomatology; (7) gradual development of the disease; (8) normal CT scan, except for a slight or moderate diffuse atrophy.
Fourteen normal subjects were also studied as a control group (mean age: 66 years; range: 52-79). Their ages were not significantly different from those of patients.
To elicit wave P 300, the subjects were placed in a situation which both required their attention and prompted them to make a decision. They were instructed to respond to a particular type of visual stimulus, randomly interspersed with background visual stimuli which did not require a response, according to a previously described procedure. 6 The subjects faced a screen, in the centre of which an illuminated checkerboard, reversed every 600ms, formed the nontarget background stimulus. A laser beam fixed the subjects' attention to the centre. The target stimulus was the lighting of two groups of green diodes, each located laterally 20' off the centre. The left and right lightings (of 20 ms duration) were programmed to occur randomly both for the side stimulated and for the period between any two target stimuli in the set (2 to 5 s). The target stimuli had an intensity of 35 nits (lamberts), which was too weak to produce primary VEPs. This method was deliberately chosen to emphasise the task to be performed when confronted with visual stimuli that were difficult to detect.
A chloride silver-cup electrode was fixed with collodion to the midline site Pz and was referenced to similar electrodes on linked mastoids. Horizontal and vertical bipolar electrooculograms were recorded during the task to ensure that ERPs would not be contaminated by eye movement artifacts. The recorded ERPs appeared on the visual display unit as averaged graphs. Only when the target stimulus gave rise to a motor response was a recording made. The record of the Increased wave P 300 latency in progressive supranuclear palsy shows that such is also the case for PSP in which the increased latency appears to be even more marked than in other degenerative disorders. The anatomical damage in PSP is essentially subcortical,'°but the increase in wave P 300 latency as well as the cognitive disorders could result from cortical deafferentation. 5 Wave P 300 latency appears to be an interesting electrophysiological index of intellectual deterioration since a significant correlation was observed between these two factors. The absence of correlation between wave P 300 latency and the "frontal" score suggests that the frontal dysfunction, commonly found in PSP5 and present in all our patients, was not the essential factor influencing the latency disturbance.
RTs were also found to be increased in patients. These times reflect both the duration of the decision process and that of execution mechanisms. Unlike the finding in normal subjects, RTs were significantly longer than wave P 300 latency. This suggests an impairment not only ofthe decision process but also of execution mechanisms.
Hence, the study of wave P 300 appears to be a promising electrophysiological method to test cognitive disorders of PSP.
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